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The maxilla, particularly its anterior portion, and dentary of extant Australian agamids,
excluding Crypragama and Hypsilurus, provide a framework for identification ol fossil
agamids. Juvenile agamids can be distinguished from adults on their pleurodont tecth
relative to the first acrodont tooth, a posterior-most acrodont tooth that is the largest in the
tooth row, and acrodont tecth with translucent margins. Sexual dimorphism occurs in
Crenophorns maculains, C. pictes and Tympanocryptis intima, which have distinctly larger
maxillary caniniform pleurodont tecth in males than in females. Amphiboinras,
Lophognathus, Caimaiops, Chlamydosanras and Diporiphora share many features
including, an angular dorsal maxillary process and reduced naris ridge. Aniphibolurus shares
most features with Lophognathus gilberti and Lophognathus tewporalis. Caimanops is
morphologically similar to Chlamydosanrus, but is smaller and Diporiphora is similar to
Awphibolirus nobbi, but smaller. Tympanocryptis differs from Rankinia by its caniniform
pleurodont dentition. The Ctenophorus reticulatus species group is closest to Pogona,
possessing rounded maxillary and dentary acrodont dentition. Physignathus and Chelosauia
share more features with each other than with other Australian agamids, Mo/och shares many
features with Tymipanocryptis, including the vertical dorsal maxillary process and angled
maxillary acrodont tecth, Although Moloch has many derived features of the maxillae and
dentary, it also has fcatures of the more plesiomorphic Physignathus and Chelosania. O
Australian, Agamidae, comparative morphology, maxillu, dentary.
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Dragon (or agamid) lizards are a conspicuous
group of Old World squamates, found in most
Australian terrestrial environments. They exhibit
a diversity of form and behaviour, which is
paralleled only by their iguanian New World
relatives. Frills, humps, beards, sails and facial
ornamentation provide a range of external
characters as the basis of most agamid species.
However, external features are uscless in
identifying fossil agamids. This paper describes
morphological variation in the maxilla and
dentary of Australian agamid genera (except
Cryptagama and Hypsilurus) as a framework for
fossil identifications and phylogenetic
reconstruction. Siebenrock (1895) was
apparently the first to illustrate skulls of
Australopapuan agamids; including Molocl
horridus. Cogger (1961) used agamid skull
morphology and morphometries to define
Australian taxa with neotcnic characteristics.
Mitchell (1965) considered osteological data to
separate Ctenophorus maculosus from
Tympanocryptis. Badham (1976) provided
osteological data to scparate specics of Pogona.

Kent (1987) noted osteological features of
Rankinia diemensis. Greer (1987, 1089a)
described the postcranial osteology of
Ctenophorus clayi and Crenophorus femoralis.
Greer (1989b) reviewed osteological knowledge
of Australian agamids. Witten (1993)
summarised the skeletal system of Australian
agamids, noting that thc general caniniform
nature of agamid pleurodont dentition with
specific reference to the extreme enlargement of
the pleurodont dentition in Cllamydosaurus and
Tvmpanocryptis. Caimanaps, Diporiphora,
Crenopliorus pictus and Crenophorus rufescens
all share equivalently large, caniniform
pleurodont teeth. Examination of specimens in
this study reveals some necessary modifications
to earlier works: Covaccvich ¢t al., (1990, fig )
in illustrating a series of Australian agamid
maxillae and dentaries transposed captions to two
figures (fig. lg — Caimanops amphiboluroides =
Tympanocryptis tetraporoplora; fig. 1h — Tym-
panocryptis tetraporophora = Caimanops amp-
litboluraides: fig. 1i— Crenophorus caudicinctus
= Lopognathus gilberti; tig. 1) — Lophognathus



gilberti = Ctenophorus caudicinetus); Witten
(1993: 243) noted ... Molocli horridus has lost
the anterior pleurodont teeth...”. Moloch spec-
nmens examined herein have 2-3 premaxillary, 3
maxillary and 3 dentary pleurodont teeth in each
tooth row. Witten's (1993, fig 29.5B. C) skull
drawing of Hypsilurus bovdii represents spec-
imens now identified as Physignathus lesueurii
rather than Hypsiluris boydii.

An osteological framework for identification
of modern and fossil agamids is lacking (Archer,
1978; Estes, 1985; Molnar, 1991; Molnar &
Kurtz, 1997; Mackness & Hutchinson, 2000).
Attempts to identify fossil agamids below family
level, include Lydekker (1888) who identified
Clilamydosaurus kingii from the eastern Darling
Downs; Smith (1976) who identified Amplibol-
wrus from the Naracoorte Caves, tentatively
assigning them to A. barbatus. now Pogona bar-
bata; and Covacevich et al., (1990) who ident-
ified Physiguathus sp. and Sulcatidens quadratus
(Fig. 1B, ), from the Oligocenc-Miocenc of
Riversleigh, using maxillac and dentarics,

METHODS

Systematics for this study follow Cogger
(2000)y and Wilson & Knowles (1988) with a few
madifications. Recognition of Rankinia follows
Greer (1989b). T. pinguicolla was raised to
species level by Smith et al. (1999) who used
molecular data with little morphological and no
osteological data, making it impossible to
determine the comparative specimens referred to
onlyas T lineata. T lineata and T. pinguicolla are
treated as synonyms, until skins of the skeletons
used in the present study can be properly
identified. Diporiphora has been split into two
groups based on maxillary pleurodont tooth
count as a tool to differentiate species within this
large genus. Crenopliorus specics groups are
based on cxternal morphology (Wilson &
Knowles, 1988). This allowed the greatest
diversity of osteology to be analtysed with at least
onc species within each of these specics groups
attained for the present study. Osteological data
suggest that species groups should be combined,
as i Witten (1982). However, this is reserved
untilalarger collection of skeletons is available,

At least one adult and one juvenile of cach
Australian agamid genus, except Cryptagama,
havebeen examined to distinguish juveniles from
adults. Cryptagama was not available for
observation. Hypsilurus (Figs 8E, 9M) is
illustrated but not not described because itis to be
mcluded in a forthcoming review of Australian
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and PNG agamids.  Species variation has becn
noted where numerous skelctal and spirit spee-
imens are availablc (e.g. Clilamydosauras kingii,
Physignatlus lesucurii and Pogona barbata).
Two or more adult skulls of each monotypic
genus are available, except Caimanops where
only 1 was available. For polytypic genera the
numbers of skulls available were: Ampliibolurus
(7)., Ctenophorus (58), Diporiphora (14).
Hypsilurus (5), Lophognathus (10), Pogona (13),
Rankinia (3), Tvinpanocryptis (9).

Variations in pleurodont and aerodont tooth
counts, orientation. size and shape were noted on
defleshed skulls and spirit specimens. Teeth on
the latter can be cxamined by making a small
labial incision and carefully pealing the scales
back with a pair of fine forceps. Morphological
features referred to herein are illustrated in Fig, 4.

Specimens (Appendix 1) are deposited in the
Queensland Museum (QMJ), Muscum and Art
Gallery of the Northern Territory (NTR),
Australian Museum (AMR), Western Australian
Museum (WAMR), Mus¢um d’Histoire
Naturelle (MNHN) and University of Michigan
Museum of Zoology (UMMZR).

AGAMID OSTECLOGY AND ONTOGENY

The most diagnostic skcletal feature of
agamids. and their sister taxon the chameleonids,
is the acrodont dentition on maxilla and dentary
(Cooper et al., 1970). This feature defines the
Acrodonta (Frost & Etheridge. 1989), a group
with Cretaceous ancestry (Moody, 1980). Agam-
ids also possess anterior successional pleurodont
teeth. Pleurodont teeth begin their cruption seq-
uence with the egg tooth in the midline of the
premaxilla. Throughout ontogeny pleurodont
iceth are replaced by larger successors that either
remain in their fixed position or are displaced by
newly erupting pleurodont teeth posteriorly. In
adults, cruption of the final pleurodont tooth
series initiates wearing down of the tooth row, It
is common to find a tooth row completely devotd
of functional teeth, lcaving the last few posterior
acrodont teeth in each jaw.

Acrodont teeth crupt posteriorly and are never
shed. Erupting pleurodont tecth push out anterior
acrodont teeth, but the final acrodont tooth count
does not change once the animal has matured.
Acrodont teeth undergo varying amounts of wear
depending on age of the lizard and position of the
tooth. Antertormost acrodont teeth are abraded
first by occlusion with their counterparts. In
subadults the posterior quarter of the tooth row



IDENTIFICATION OF AUSTRALIAN AGAMIDAE FOSSILS

F mce

127

FIG 1. Australian agamid maxillary acrodont tooth shapes. A, Quadrilatcral-shaped (lingual view), B.
Quadrilateral-shaped and socketed (labial view); C, Occlusal view, D, Mesocone dominant (lingual view): E.
Antero-mesocone dominant (lingual view); F, Simple triangular (lingual view); G. Rounded (lingual view); H.
Labial view. Abbreviations: pce: posterocone, ace; anicroconge, mee: mescone.

usually has little or no wear. In old mdividuals
wear may obliterate the entire acrodont and ple-
urodont tooth row, leaving a toothless ridge of
Jaw,

The acrodont tooth in mosi Australian agamids
[ooks triangular aftcr aperiod of wear, Ifa jaw has
unworn teeth - generally the last 2-3 - then
relative size, morphology and orientation of the
cusps can be used for identification.

TOOTH TERMINOLOGY AND VARIATION

Pleurodont (P) and acrodont (A) teeth have

their position along the tooth row indicated by a
number in superscript for maxillary and subscript
for dentary teeth. Acredont tecth have 3 cusps
variously expressed. To differentiate. the tollow-
g terminclogy is used mirroring that for mam-
mal teeth indicating upper and lower cusps: in the
maxilla, the antcrior cusp is the ‘anteroconc’.
most prominent middle cusp is the “mesocone’:
and the posterior cusp is the ‘posterocone”, In the
dentary. the anterior cusp is the ‘anteroconid’:
middle., and most prominent, cusp the
‘mesoconid’; and the posterior cusp the
*posteroconid” (Figs 1. 2).
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FIG. 2. Australian agamid dentary acrodont tooth shapes. A, Subiriangular (labial view); B, Anteroconid
dominant (lingual view): C, Posieroconid dominant (lingual view): D, Reelined axis and cresied (labial vicw):
E. Rounded (lingual view); F, Tricuspid with labially displaced mesoconid (labial view). Abbreviations: acd;

anteroconid, med; mesoconid, ped; posteroconid.

Abbreviations. acd: anteroconid, ace:
anterocone, amh; anterior maxillary height, aml:
anterior maxillary length, arl: maxillary acrodont
tooth row length, darl: dentary acrodont tooth
row length, dl: dentary length, dmk: dorsal
maxillary kink, dmp: dorsal maxillary process.
dmpw: dorsal maxillary process width, dms:
dorsal maxillary process slope, ds: dental sulcus,
ha: hooked anterior margin, ipmp: inferior-
posterior maxillary process, jms: jugal/maxillary
suture, Imf: labial maxillary foramina, med:
mesoconid, mee: mesocone, mg: Meckel’s gro-
ove, ml: maxilla length, n: number of specimens.
pams: palatine/maxillary suture, ped: postero-
conid, pee: posterocone, pdd: post- erior dentary
depth, pfms; prefrontal/maxillary suture, pms:
premaxillary/maxillary suture, spmp: superior-
posterior maxillary process, sym: symphysis.

JUVENILES

Spirit juveniles show variations not present in
any adult form: 1) A gradation of acrodont tooth
size from smallest anteriorly to largest
posteriorly. the posteriormost tooth being largest,
In adults there is a marked division of acrodont
tooth size into ‘premolars’ and ‘molars’, with
most having the posteriormost tooth not the
largest. 2) In juveniles sutures were not closed
and the bone had not matured, so that bones were
fragile and marginally translucent. In adults there
is complete ossification and the bone is opaque.
3) Pleurodont tecth in juveniles are the same size
as, or smaller than, the first acrodont tooth. After
being replaced by the next pleurodont tooth
generation, the lizard assumes the adult tooth size
and size difference. 4) Juvenile acrodont teeth are
hollow, compared with the robust, solid acrodont
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F1G. 3. Morphometric measuremcnts taken for agamid
maxillae and dentaries. A, B, Maxillary
measurements; C, Dentary measurements.

teeth of adults. Sub-fossil juvenile agamid frag-
ments from Henk’s Cave, Lamington Plateau,
Phiyvsignatis lesuenrii and an unidentifiable
specimen show the characters mentioned above.

SPECIES VARIATION

Adult Australian agamid genera belong to 3
size classes: large (total maxillary length - 18-50
mm, total dentary length - 22-50mm); medium
(total maxillary length - 11-18mm, total dentary
length - 14-20mm); and small (total maxillary
length < 11mm, total dentary length < 14mm).
Morphometric measurements used herein are
illustrated in Fig. 3.

SEXUAL DIMORPHISM

Sexual dimorphism has not been prominent in
species studied except for slight size differences.
In the Ctenophorus maculatus and C. pictus
species groups, and in Tympanocryptis iutinta
pleurodont teeth are larger in the males than in the
females, but the overall morphology of the
maxilla and acrodont tooth rows are similar.

FIG. 4. Morphological features of the agamid maxillac
and dentaries. A, B, Maxillary features; C, Dentary
features.

SYSTEMATICS

Species not examined in the study are indicated
by * in contents lists.

Family AGAMIDAE Gray, 1927
Amphibolurus Wagler, 1830

Amphibolurus is divided into two groups:
Group | - A. nobbi and A. miuricatus; Group 2 - 4.
norTisi.

Amphibolurus group 1 (Figs 5A-B, 9K)
Species included: nuwicatus, nobbi nobbi, nobbi coggeri.
Medium-sized.

MAXILLA. Pleurodont teeth 2, medium,
unequal sized, closely set, straight, orientated
medially; P' V4 - % the size of P*. 13-14 acrodont
teeth in A. nobbi coggeri. 16-17 quadrilateral
acrodont teeth in A.nobbi nobbi and A.muricatus.
Posteriormost acrodont teeth with antero- and
posterocones. Naris ridge residual, only on the
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FIG. 5. Maxillae of the Australian agamids in labial view. A, Amphiholurus muricatus, x3.85; B, Amphibolurus
nobbi nobbi, x3.90, C, Amphibolurus norrisi, x3.90; D, Caimanops ampliholuroides, x4.67; [,
Chlamydosanrus kingii, x 1.90; F, Diporiphora bennertii, x5.63; G, Diporiphora magna, x3.76, H,
Lophognathus gilberti gitberti, x3.3; 1, Diporiphora australis, x4.0; 1, Lophognathus gilherti centralis, x3.8; K,
Lophognathus temporalis. x4.10: L, Lophognathus longirosiris, x4.0.



IDENTIFICATION OF AUSTRALIAN AGAMIDAE FOSSILS

anterolateral margin of the narial basin. Dorsal
maxillary process slope, angular, approximately
30" from the longitudinal axis of the maxilla.
Dorsal maxillary process slope mid-kink
indistinet in A. nobhi nobbi and A.muricatus, yet
conspicuous in A.nobbi coggeri. Broad dorsal
maxillary process between the orbit and external
naris. Anterior margin of the mamlla hooked
distinctly. A diastema in front of P' with adistinct
notch between P' and the premaxilla.
Premaxillary/maxillary suture rounded
anteriorly, orientated posterodorsally at its
supcrior end. 3-4 maxillary foramina on labial
side. Short and shallow jugal/maxillary suture.

DENTARY. Two, medium, unequally sized,
anterolabially orientated pleurodont tceth in A.
nobbi nobbi and A. muricatus. Py, Y the size of
P». One caniniform pleurodont tooth in A.nobbi
coggeri. 16-17 subtriangular acrodont teeth in
A.nobbinohbiand A. muricatus. 14 subtriangular
acrodont teeth in A nobbi coggeri. Anterior end
of the dentary narrow, tapering to a small
triangular ovoid symphysis. Dentary gracile,
long, for its height. 3-4 mental foramina.

REMARKS. Amphibolierus shares many features
with Diporiphora, Chlamydosanrus, Caimanops
and Lophognathus including: 1) angular dorsal

maxillary process, 2) reduced ornonaris ridge, 3)
a notch anterior to P! and 4) long. gracile
dentaries. Amphibofurus is distinguished from
Diporiphora by its much largersize and 2 equally
sized maxillary pleurodont teeth, instead of cither
a singular caniniform pleurodont tooth, or a P',
which is much smaller and orientated
anterolabially to the P°. A. nobbi coggeri shares a
single large caniniform dentary pleurodont tooth
with Diporiphora, however, it can be
distinguishcd by being larger and its reduced
antero- and posteroconids. Amphibolurus is
markedly smaller than Chlamydosaurus and
Lophognathus with fewer acrodont teeth and
smaller pleurodont teeth. Amphibolurus is
similar in maxillary length to Caimanops but
differs by possessing larger, spaced pleurodont,
and longer anterior acrodont tceth. Cazmzmops
has a more distinet notchanterior of the P'. When
comparing the ratio of acrodont tooth row length
to the number of acrodont teeth, Amphibohirus
falls within the range of Lophognathus, 1s larger
than Diporiphora and Caimanops, but much
smaller than Chlamydosaurus.

Amphibelurus group 2 (Fig. 5C)

Species included: norrisi

Medium-sized.

MAXILLA. Pleurodont teeth 3, large, recurved,
unequally sized, closely spaced, orientated
medially,” produced Iablally from the midline of
the acrodont tooth arcade. P', % the size of P***,

p* equal in size to P'. A distinet notch in front of
the first pleurodont tooth producing a short
diastema between P' the last premaxillary
pleurodont tooth, 6-7 maxillary foramina on the
labial side. Premaxillary/maxillary suture
rounded, oricntated posterodorsally at its
superior margin. Naris ridge inconspicuous,
reduced to the anterior margin of the
premaxillary/maxillary suture. Dorsal maxillary
process angular, at approximately 30° from the
longitudinal axis of the maxilla. Slight kink in the
midline of the dorsal maxillary process. Dorsal
maxillary process very broad. 13-14 acrodont
quadrilateral-shaped teeth. Jugal/maxillary
suture long, deep. Maxillary flexure negligible.

DENTARY. Long, gracile, tapering sharply
from posterior to anterior, Two, medium-sized,
unequal sized, anterohbmlly orn,ntated
pleurodont teeth. P!, % the size of P’ 15-16
simple conical acrodont teeth with reduced
antero- and posteroconids. Meckelian groove
parallel to dental sulcus in the anterior half of the
dentary, Dental suleus abruptly angled dorsal
two-thirds the way down the jaw line. 5-6 mental
foramina.

REMARKS. A. norrisi has the longest maxillae
and dentarics of any Amphibolurus, 3 large
maxillary pleurodont teeth. reduced antero- and
posteroconids. The naris ridge is almost absent,
whereas it is only reduced in A. nobbi and A.
muricatus. The dorsal maxillary process is
broader in 4. norrisi than in 4, muricatus and A.
nobbi.

Caimaneops Storr, 1974 (Fig. 5D)
Specics included: amphiboluroides
Medium-sized.

MAXILLA. Two, unequa] medially orientated
pleurodont teeth with P', % the size of P, P*
recurved. Naris ridge at base of the anterior
margin of the narial basin. 4-5 maxillary
foramina on the labial side. Dorsal maxillary
process slope approximately 43° from the
longitudinal axis of the maxilla, with a kink
midway up the slope. A distinctly notched
diastema between P' and the premaxilla.
Premaxillary/maxillary suture elaborate,
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FIG. 6. Maxillae of the Australian agamids in labial view. A, Crenophorus candicinems, x5.2; B, Cienophorus
cristatus. x4.64: C, Ctenophorns decresii, x5.85: D, Ctenophorus ornatn,s x5.6; E, Ctenophorus maculatus,
x6.3; F. Ctenophorus isolepis, x6.8. G, Ctenophorus pictns, x5.54; H, Ctenophorus nuchalis, x4.6; 1.
Ctenophorns sentmlams, x4.84.
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sigmoid-shaped in latcral profile. Dorsal
maxillary process broad. 16 mesocone dominant
acrodont teeth with equally sized antero- and
poslerocones half the size of the mesoconc.
Jugal/maxillary suture long and shallow.

DENTARY. Two pleurodont teeth with Py YA the
sizc of P». Py caniniform. Both pleurodont tceth
labially oricntated. 17 subtriangular acrodont
teetlt compressed laterally, of equal size along the
dental arcade, broad at their bases. Posteroconid
larger than anteroconid. Jaw narrow, tapering
abruptly anteriorly. Meckel’s groove parallel 1o
the dental sulcus.

REMARKS. Cuimanops is similar in size (o
Ampliibolurus, but has smaller pleurodont and
acrodont dentition and a better developed
posteroconid. The premaxillary/maxillary notch
1s also more pronounced in Caimunops.,
Caimanops is larger than Diporiphora and has
smaller pleurodont teeth. Caimanops is smaller
then Lophognathns and is considerably smaller
in the pleurodont and acrodont teeth. Caimanops
is most sunilar to Chlamyvdosaurus, having an
equally prominent premaxillary/maxillary notch,
similar pleurodont tooth sizc difference and
gencral shape of the anterior margin of the

maxilla, The second dentary plcurodont tooth of

Caimanops 1s large and caniniform, which is
markedly similar to the single canmiform dentary
pleurodont tooth found in Chlamydosaurus.
Caimanops differs from Clilawmydosanrus by
being much smaller and its morc elaborate
premaxillary/maxillary sutare.

Chelosania Gray, 1845 (Fig. 8D)
Species included: brimea
Medium-sized.

MAXILLA. Pleurodont teeth 1-2. equal, small,
similar insizc to A', straight, medially orientated.
14-15 acrodont tecth within one dental arcade,
with cach tooth similar in size along the tooth
row. Posteriormost acrodont teeth with distinct
postero- and anterocones, anterocones
approximatcly half height of mesoconc.
Mcsocong tip rounded. 5-6 maxillary foramina
on the labial side. Naris ridge extending mferior
to the narial basin, ending 3/4 the way up the
dorsal maxillary process (near complete). Dorsal
maxillary process cqually broad along its height.
being one of the broadest dorsal maxillary
processes for any cndemic Australian agamid.
Dorsal maxillary process with breadth
comparable to Physignuthus. Dorsal maxillary

Lo
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process slopc steep, at approximatcly 60°,
curving posteriorly at its dorsal margin.
Premaxillary/maxillary suture becvms
immediately in fron( of P', curving
anterodorsally to the premaxilla, This produccs a
distinctly hooked anterior margin of the maxilla.
Jugal/maxillary suture short and deep.

DENTARY. Stout, decp posteriorly, Pleurodont
louth small, medially orientated, equal in size to
A'. Acrodont teeth 14-15, tricuspid. Postero- and
anteroconids equal. Meckel’s groove not parallel
to the dental sulcus. Subdental bone above the
Meckel's groove deep. 3-4 mental foramina.

REMARKS. Clelosania bears very few features
in common with endemic Australian agamids
cxcept Plysignathus lesuenrii,to whichitis very
similar in many aspects of the skull and jaws.
Chlielosania is also strikingly similar to
Hydrosaurus, Pliysiguathus cocincinus and
Hypsilurus bruyuii from PNG. Thesc features
include, a broad dorsal maxillary process and
complete naris ridge, which are considered
symplesiomorphic. Clelosania shares a distinct
antcroconid with Loploguathus gilberti,
Lophoguatlus tewmporalis and Caimanops.

Chlamydosaurus Gray, 1825 (Figs SE, 9P)
Species included: kingii
One of the largest Australian agamids.

MAXILLA, Plcurodont tecth 2, very large,
recurved, caniniform, labially orienlated’, sel
lubially to the dLlOdOl]l tooth row, with P* 2-3
times larger than P! and recurved labially. A
notch in front of P', producing a diastema
between the maxilla and the premaxilla.
Premaxillary/maxillary suture rounded. angled
posteriorly at its dorsal margin, producing a
distinctly hooked anterior margin to the maxilla,
Naris ridge residual, Dorsal maxillary process
slope angled at approximately 45°, with no
midline kink. 5-6 maxillary foramina on the
labial side of the maxilla. Jugal/maxillary suture
long, deep. Broad dorsal maxillary process
consiricted dorsally, Acrodont tecth 17-18,
within a single arcade, of similar size with a
single large mesocone.

DENTARY. Long, narrow, tapering sharply
posteriorly. Pleurodont tooth large, caniniform,
recurved, anterolabially orientated. Acrodont
teeth 19-20. conical, monocuspid. Symphysis
large, ovoid. Meckel's groove not parallel (o the
dental sulcus. 4-5 mental foramina.
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FIG 7. Maxillae of the Australian agamids in labial view. A, Moloc/t horridus, x5.6; B, Pogona barbaia, x.55; C,
Pogona vitticeps, x1.80: D, Pogona mitchelli, x2.4; E, Pogoua minor, x3.15; F, Rankinia diemensis, x6.3; G,
Bmpavocryptis intima, X5.2; H, Tvmpanocryptis cephalus, x 5.4; 1, Timpanocryptis tetraporophora, x6.1; J,
Lompanocrypiis parviceps, X5.1. K, Tympanocryptis lineaia, x6.2,
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REMARKS. Clilamvdosanrus is the largest of 4
group comprising Amphibolurus, Diporiplora.
Caintanops and Lophognathus. It dwarfs all four
genera in overall maxillary, dentary and dentition
dimensions. It differs from Amplibolurns and
Lopliognathus in 1ts uncqual maxillary
pleurodont tecth and a single caniniform dentary
pleurodont tooth. Chilanmydosanrns ditfers from
Diporiphora by its more distinct
premaxillary/maxillary notch. Clilamydosainrus
1s most sinular to Caimanops, from which it only
differs significantly in being much larger and
having a less complex premaxillary/ maxillary
suture.

Ctenophorus Fitzinger, 1843

Crenophorus consists of 8 species groups
(Wilson & Knowles, 1988) some of which
contain only a single spccies, but many
subspecies. To capture the greatest amount of
osteological variation, the present study has
taken representatives from all of the species
groups used by Wilson & Knowles (1988).

Ctenophorus caudicinctus (Figs 2A. 6A. 9H)
Species included: caudicinetus.

Medium-sized; consists of several distinct
subspecies (Wilson & Knowles, 1988).

MAXILLA. Pleurodont tceth 2. large. apau.d
recurved, unequal, orientated ldbmlly P'. % the
size of P°. Naris ridge distinct, bordeun&, the
narial basin and up the dorsal maxillary process,
halfthe way. Dorsal maxillary process slope with
a distinet kink in the midline. Dorsal maxillary
process slope orientated at approximately 45" to
the longitudinal axis of the maxilla. Dorsal
maxillary process moderately broad. 3-4
maxillary foramina on the labial side. with
distinctly hooked anterior end. Acrodont teeth
13-14, mesocone dominant, with small antero-
and posterocones. Narial foramen on the dorsal
maxillary process. Jugal/maxillary suture short,
deep.

Dentary. Pleurodont teeth 2, small, unequal: P,
small, oricntated anterolabially, Y2 the size of Pa.
P> medium-sized, caniniform, orientated labially.
Acrodont teeth 14-15, sunple, monocuspid.
Mental foramina 3-4.

REMARKS. This species group differs from the
ornatus species group by its tewer acrodont teeth
and a less developed superior process of the
posterior margin of the maxilla; from the decresii
species group by having spaced maxillary
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plcurodont teeth and a better-developed naris
ridge; from the maculutns specics group by its
markedly larger maxilka and acrodont tooth: from
the scutulatus species group by being smaller
with fewer acrodont teeth; and from all other
species of Clenophorns by its broader and lower
dorsal maxillary process, which is not vertical. a
better developed nan» ridge and a distinct
diastema between P' of the md‘ulh and the
premaxillary/maxillary suture,

Ctenophorus cristatus (Figs 1D, 6B)
Specics included: cristatus
Medium-sized. Contains several subspecies

MAXILLA. Pleurodont teeth 2, medium, equal,
recurved, spaced. labially orientated.
Premaxillary/maxillary suture curving dorsally,
immediately anterior to P!, then hooking
posterodorsally to the nasals. Narial foramen on
the dorsal maxillary process slope. Dorsal
maxillary process slope near vertical, with
distinct midline kink. A ridge running
posterolatcrally from this kink to the
maxillary/prefrontal suture. Naris ridge
moderately developed, bordering the narial
basin. Maxillary foramina 4-6, on the labial side.
Jugal/maxiltary suture deep and long. Superior
maxillary process long, producing a
tongue-shaped process on the jugal. Acrodont
teeth 11-13, mesocone dominant, with small
postero- and anterocones.

DENTARY. Pleurodont teeth 2, small. cqual,
orientated antcrolabially. Acrodont teeth 12-14,
subtriangular, with simple conical mesoconids
and diminutive, equally sized antero- and
posteroconids. Meckel's groove parallel to the
dental sulcus. Mental foramina 3-4.
REMARKS. C cristatns species group differs
from the picins species group by possessing 2
medium-sized, instead of | large maxillary
pleurodont teeth, by being smaller and having
grcater ratio of acrodont tooth row length to
acrodont tooth count (0.84-0.90 vs. 0.62-0.72).

C. cristatus species group differs from the
reticulutus species group by possessing a less
right-angled dorsal maxillary process relative lo
the longitudinal axis of the maxilla, larger
maxillary and dentary pleurodont teeth and
greater ratio of acrodont tooth row length to
acrodont tooth count (0.84-0.90 vs. 0.60-0.78).

The C. cristutns species group differs
considerably from the remaining Crenophorus
species groups by its narrower dorsal maxillary



process, higher dorsal maxillary process, smaller
maxillary pleurodont teeth, more reduced naris
ridge and a more vertically oriented dorsal
maxillary process relative to the longitudinal axis
of the maxilla.

Ctenophorus decresii species group (Fig 6C)
Species included: decresit, fionni, rufescens.
Medium-sized.

MAXILLA. Pleurodont teeth 1-2. large, closely
spaced, recurved, equal, orientated labially. Naris
ridge distinet, running the border of the narial
basin and up the dorsal maxillary process, half of
the way. Dorsal maxillary process with a distinct
mid-kink. Dorsal maxillary proecess slope
oricntated at approximately 45° to the
longitudinal axis of the maxilla. Dorsal maxillary
process broadened inferiorly, constricted
superiorly. Maxillary foramina 4-5 on the labial
side. Distinctly hookcd anterior margin with a
diastema anterior to P'. Acrodont teeth 13-14,
simple, with small but distinct antero- and
posterocones. Narial foramen on the dorsal
maxillary process. Jugal/maxillary suture short
and deep.

DENTARY. Pleurodont teeth 2, simall, unequal;
P, small, % the size of P, oricntated
anterolabially. P> medium-sized, caniniform,
orientatced labially. Acrodont teeth 14-15. Mental
foramina 4-3,

REMARKS. The C. decresii species group has
spaced maxillary plcurodont teeth and a better
developed naris ridge than C. caundicincius. C.
decresii has a deeper subnaris ridge zonc and less
developed naris ridge than the C. scutulatus
group. The C. ornatis spceies group is very
similar to the Cldecresii species group differing
only in sizc.

The C.decresii differs from the other members
of Ctenophiorus by possessing a broader dorsal
maxillary process, better-developed naris ridge,
larger pleurodont dentition, by being larger and
having less angular dorsal maxillary process in
relation to the longitudinal axis of the maxilla.
C.rufescens 1s only the second Crenopliorus
species observed with one large. caniniform
maxillary pleurodont tooth. The anterior margin
of the maxilla is very similar to other members of
the species group. which is in turn constderably
different to C. pictus - the only other
Ctenophorus with a single large canintform
pleurodont tooth.
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Ctenophorus ornatus species group (Fig. 6D)
Species included: C. omatus. *C. yinnietharra.
Mcdium-sized.

MAXILLA. Pleurodont tecth 2, oriented labially,
large. spaced, rccurved, cqual. Naris ridge
distinet, running the border of the narial basin and
up the dorsal maxillary process slope half of the
way. Dorsal maxillary process with a distinct
kink in the midline, Dorsal maxillary process
slope oricntated at approximately 45° from the
longitudinal axis of the maxilla. Dorsal maxillary
process constricted superiorly, broadening to the
inferior margin, Maxillary foramina 4-5, on the
labial side. Distinctly hooked anterior margin,
Acrodont teeth 12-13, mesocone dominant, with
equally sized antero and posterocones. Narial
foramen at the base of the dorsal maxillary
process. Jugal/maxillary suture short, shallow.

DENTARY. Pleurodont teeth 2, unequal; P,
small, /2 the size of P, oricntated anterolabially:
P> medium-sized, caniniform, orientated labially.
Acrodont tecth 14-15, simple, subtriangular.
Meckel’s groove of uniform depth, parallel to the
dental sulcus. Mental foramina 4-5.

REMARKS., The C. ornatus spceics group
differs from the C.scutulatus species group by
possessing a lower dorsal maxillary process and
less labial maxillary pleurodont dentition; from
the C. decresii species group by being smaller;
from the C.caudicinctus species group by
possessing a lower dorsal maxillary process and a
less developed superior process of the posterior
margin of the maxilla; from the C. maculotus
species group by its larger maxillary and dentary
pleurodont and acrodont teeth 1ts lack of
maxillary flexure and its larger size; from the
remaining Ctenophorus species groups by its
broader. lower and less vertical dorsal maxillary
process, larger maxillary pleurodont teeth and
better developed naris ridge.

Ctenophorus maculatus species group
(Figs 6E-F, 9E)

Species included: maculates, isolepis, femaralis, * fordi,
*rubens

Small.

MAXILLA. Pleurodont teeth 2, medium-sized,
cqual, reculved oriented medially. Diastema
between P! and prcmamlla Anterior margin of
the maxilla distinetly hooked, producmg the
premaxillary/maxillary suture. Superior margin
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of the premaxillary/maxillary suture orientated
posterodorsally. Naris ridge borders the narial
basin, ending halfway up the dorsal maxillary
process. Narial foramen on the dorsal maxillary
process slope. Dorsal maxillary process slope
oriented near vertical but with a midline kink.
Dorsal maxillary process moderately broad
relative to maxillary length. Maxillary foramina
3-4, on labial side of the maxilla. Jugal/maxillary
suture, long, shallow. Acrodont teeth 12-13,
mesocone dominant, with tapered antero- and
posterocones. Maxillary flexure present.
Dentary. Pleurodont teeth 2, unequal,
anterolabially orientated, with Py, ¥z the size of
P,. Acrodont teeth 12-13, subtriangular.
Meckel’s groove parallel to the dental sulcus, Jaw
line elongatc, shallow. Mental foramina 3-4.

REMARKS. The C. maculatus species group
have sexually dimorphic skull. Males in cach
observed species have larger and morc recurved
pleurodont dentition than females.

Although much smaller, the C.maculatus
species group is similar to the C.ornatus and
C.caudicinetus species groups, but it difters from
the C. ornatus species group by its maxillary
flexurc, smaller acrodont and pleurodont teeth in
the maxilla and dentary and lower ratio of
acrodont tooth row length to acrodont tooth count
(0.51-0.62 vs 0.77), from the C.caudicinctus
species group by its smaller and fewer acrodont
teeth, less maxillary flexure and lower ratio of
acrodont tooth row length to acrodont tooth count
(0.51-0.62 vs. 0.60 - 0.74); and from other
Clenophorus species groups by its broader dorsal
maxillary process, smaller acrodont tecth and
distinctly flcxed maxilla,

Ctenophorus pictus (Figs 6G, 9F)
Specics included: Crenophorus pictis
Medium-sized.

MAXILLA. Pleurodont tooth 1, large. recurved,
caniniform, labially oricntated. Acrodont teeth
12-13, mesocone dominant, with diminutive
antero- and posterocones. Maxillary foramina
4-5. Long and shallow jugal/maxillary suture.
Premaxillary/maxillary suture distinct,
originating immecdiately in front of a notch
anterior to the pleurodont tooth, oricntated
anterodorsally. Medially, the suture bends
posterodorsally. Dorsal maxillary process slope
orientated at greater than 60° to the longitudinal
axis of the maxilla, with a midline kink. Dorsal
maxillary process broad inferiorly, constricted

FIG 8. Maxillae of the Australian agamids in labial
view. A, Physignathus lesueurii, x1.5; B,
Physignathus lesuenrii, subadult, x2.0; C,
Pliysignathus lesueurii, juvenile, x3.8; D,
Chelosania brunnea, x4.2; £, Hypsilurus spinipes.
x2.8.

superiorly. Naris ridge bordering the narial bastn.
ending just posterior of this. Superior process of
posterior maxillary margin simple, gently
curved.

DENTARY. Shallow. Pleurodont tooth 1, largc,
caniniform, recurved, anterolabially ortcentated.
Acrodont teeth 13-14, subtriangular, laterally
compressed. Dental sulcus running parallel to the
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FIG. 9. A sclection of Australian agamid dentaries in lingual view. A, Timpenocryptis lincata, x2.0; B.
Beapanocryptis cephalus, x2.0; C, Tvmpanocrypris intima, x2.0: D, Tympanocrypris tetraporophora, x2.0; E,
Crenophorus isolepis, x2.0; F, Crenophorus pictus, x2.0; G, Crenophorus nuchalis, x2.0; H, Ctenophorus
caudicineins, x1.3; 1, Rankinia diemensts, x3.0; ), Lophognathus longirostris, x1.6; K, Amphibolurus nobhi,
x1.75: L, Mofoch horridus, x2.0; M. Hypsilurus spinipes, x1.5; N. Phvsignathus lesuenrii, x1.0; O, Pogona
barbata, x1.3; P, Cllamydosanrus kingii, x1.2: Q, Diporiphora australis, x2.0: R, Physignathus lesnenril,

juvenile, x6.0.
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Meckel’s groove. Symphysis small, ovoid.
Mental foramina 3-4. Narial foramen on the
dorsal maxillary process.

REMARKS. This species group exhibits sexual
dimorphism with male maxillary and dentary
pleurodont tecth being larger and more
caninilorm than lemales. It 1s distinct within the
genus by its singular, large, caniniform maxillary
and dentary pleurodont dentitton. The anterior
margin of the maxillais similar to the C. eristatus
specics group, including the breadth, height and
angle of the dorsal maxillary process,
development of the naris ridge, and number and
size of acrodont teeth.

Ctenophorus reticulatus species group
{Figs 6H, 9G)

Species included: Crenoplrorus reticulatus, Ctenophorus
miechalis and Ctenophorus maculosiis.

Medium and small-sized.

MAXILILA. Pleurodont teeth 1-2, equal, small,
orientated Meso- labially, equal to or slightly
larger than A'. Acrodont teeth 12-15, rounded,
labiolingually expanded. Premax1llaly/m"ix1llary
suture beginning directly anterior to P, with the
anterior margin directed vertically to suture with
the premaxilla. Naris ridge reduced to border the
first portion of the narial basin. Narial foramen on
the dorsal maxillary process. Dorsal maxillary
process slope near vertical, with reduced or no
midline kink. Dorsal maxillary process narrow.
Jugal/maxillary suture short, shallow. Maxillary
foramina 4-5, on the labial side.

DENTARY. Decp, stout. Pleurodont teeth -2,
small. equal, labially orientated, same size or
slightly larger than A). Acrodont teeth 12-15,
rounded, conical in labial profile. Mental
foramina 4-5. Meckel’s groove broad, not
parallel to dental sulcus, Dental suleus curving
dorsally immediately below the last three
acrodont teeth.

REMARKS. C. reticulatus and C. nuchalis are
the most similar specics. C.macutosus  differs
from C. reticulatus and C. nuchalis by being
smaller, having fewer acrodont teeth, its 2 (not 1)
maxillary pleurodont teeth, onc large caniniform
dentary pleurodont tooth and better devcloped
naris ridge.

The C. reticulatus species group differs from
the C .cristatus specics group by its narrower
dorsal maxillary process orientated more
vertically, smaller maxillary pleurodont teeth, a
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less developed naris ridge and a lower ratio of
acrodont tooth row length to acrodont tooth
count; and from the remaining species of
Crenophorus by its narrow dorsal maxiltary
process, vertically orientated dorsal maxillary
proccss, residual naris ridge and smaller
naxillary and dentary pleurodont teeth.

The C.reticulatus species group resembles
Pogona 1n the narrow dorsal maxillary process.
reduced naris ridge, rounded, labiolingually
expanded, maxillary and dentary acrodont
dentltlon, small pleurodont teeth cqual in size to
Aland A, but differs in its more vertical dorsal
maxillary process, smaller size and smaller
acrodont tooth row length to acrodont tooth count
ratio.

Ctenophorus scutulatus species group
(Fig. 61)

Species included: scunidanis, *mckenzied,

Medium-sized. One of largest groups in
Ctenophorus.

MAXILLA. Pleurodont teeth 2. large, closely
spaced, recurved, equal, orientated labially at
approximately 20° to the sagittal axis of the
maxilla, Nars ridge distinet, running the border
of the narial basin and halfway up the dorsal
maxillary process slope. Dorsal maxillary
process broad, with a distinct kink in the midline.
Dorsal maxillary process slope orientated at
approximately 45° to the longitudinal axis of the
maxilla. Maxillary foramina 5-6, on the labial
side. Distinctly vertical and posterodorsal
orientation of the premaxillary/maxillary suture,
Acrodont teeth 13-14, mesocone dominant, with
small tapered antero- and postcrocones. Narial
foramen on the dorsal maxillary process.
Jugal/maxillary suture long, shallow.

DENTARY. Long, gracile. Pleurodont teeth 2,
small, unequal; P, small, orientated
anterolabially, Y4 the size of P; P> medium-sized,
orientated labially. Acrodont teeth 14-15,
subtriangular. Mental foramina 3-4. Symphysis
small, ovoid.

REMARKS. The C. scutulatus species group
does not differ substantially from the C. decresii
and C. ornatus species groups, but differs fromall
other Crenophorus species by its larger size,
better developed naris ridge, broad and angular
dorsal maxillary process.



140

0.4
0.5 o0 A

N H
06 c — o2

o __o0es
B T 66 o064 065 [
0.7 _

i F G |
071 075

078
0.8 0" o M
] L v

0.9 _0"'95 K —In o4
1.0

= 4

1o e B
13 F Al

14 l
1.5

1.6 e P
1.7

FIG. 10. Maxillary acrodont tooth row length (arl) to
acrodont tooth row count for Australian agamid
genera, Single figures are mean values for monotypic
genera. Range values given for polytypic genera. A,
Moloch: B, Diporiphora: C. Tvuiparnocryptis, D,
Raukinia; E, Caimanops; F, Ctenophoruas pictus; G,
Ctenophorus caudicinctns; H, Ctenophorus
macnlatns species groups I, Ctenophorus reticnlatus
species group; J, Amphibolurus; K, Lophognathus; L,
Ctenophorus cristatus; M, Clenophorus decresti and
Ctenophorus ornains specics groups combined. N,
Pogoua; O, Physiguathus;, P, Chilariiydosanius.

Diporiphora Gray, 1842

Diporiphora is divided into two groups based
on the number of maxillary pleurodont teeth.
Species not available in this study are D.
convergens, D. linga, D. reginae and D. yvalens.

Diporiphora group 1 (Fig. 5F)
Species included: D. beruiettii, D. albilabiis.
Medium-sized.

MAXILLA. Pleurodont teeth 2, with P' ¥ the size
of P P* large, caniniform, recurved, oriented
mesolabially. P' small, recurved, orientated
anteromedially. Acrodont teeth 13-14,
monocuspid, subtriangular. Maxillary foramina
3. on the labtial side. Naris ridge residual. Dorsal
maxillary process low, constricted superiorly,
broadcned inferiorly. Premaxillary/maxillary
suture anterodorsal to P'. orientated
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posterodorsally. Suture gracile. Acrodont teeth
mesocone dominant, with equally sized antero-
and posterocones. Jugal/maxillary suture short,
relatively deep. Moderate amount of maxillary
flex.

DENTARY. Pleurodont teeth 2; Py small,
ortentated anterolabial; P; large, caminiform,
orientated anterolabially, Acrodont teeth 15-16,
subtriangular, with moderately developed
posteroconids in the last five teeth. Meckel’s
groove parallel with the dental sulcus, Symphysis
small, ovoid. Mental foramina 5.

REMARKS. Group | is the smaller Diporiphora
species group and differs from group 2 by its 2
maxillary pleurodont teeth, instead of a singular
caniniform maxillary pleurodont tooth.
Chlamydosaurus is the only genus that shares
such a massive caniniform dentary pleurodont
tooth. Diporiphora group 1 differs from
Chlamydosaurus by being considerably smaller
and posscssing 4-5 fewer acrodont teeth.

Diporiphora group 2 (Figs 2C, 5G, 1, 9Q)

Species included: D. winuecker, D. wiagna, D. anstralis, D,
bilineata, D. pindan

Medium-sized.

MAXILLA. Pleurodont tooth 1, large. recurved,
mesolabially orientated, caniniform, labial to the
longitudinal maxilliary axis. Notch in front of the
pleurodont tooth, with the premaxillary/
maxillary suture beginning directly above this
notch. Suture running dorsally, then reoriented
posteriorly. Naris ridge residual. Dorsal
maxillary process relatively broad. Dorsal
maxillary process slope steep, approximately 60°
from the longitudinal axis of the maxilla at its
basc. Midway up the dorsal maxillary slope it is
directed posteriorly at 45°. Acrodont teeth 14-15,
mesocone dominant, with little development of
antero- or posteroconcs. Jugal/maxillary suture
long, shallow, Maxillary foramina 4,

DENTARY. Pleurodont teeth 2. caniniform,
mesolabially orientated. with Py very small and
P. large. Meckel's groove not parallel to the
dental sulcus. Symphysis large, ovoid. Acrodont
teeth 14, subtriangular, with better developed
posteroconid. Mental foramina 4,

REMARKS. Group 2 differs from Group 1 by its
singular caniniform maxaillary pleurodont tooth.






osterocristid developed into an anterolabially
directed lophid. Meckel’s groove very wide. with
a heavily reduced dental sulcus. Symphysis tiny,
oval. Mental foramina 5-6.

REMARKS. This taxon shares no close
maxillary or dentary characters with any other
Australian agamid. Although Aoloch is highly
derived for a small-sized dragom. it has a near
complete naris ridge, high maxillary foramina
count and a high maxillary pleurodont count,

Physignathus Cuvier, 1829
(Figs 1A, 8A-C, 9N, R)

Species included: Physignatlins lesuewrii, Physignathus
COCIHCITN.

Large.

MAXILLA. Pleurodont teeth 3. medium-sized,
equal, labially oricntated, straight.
Premaxillary/maxillary suture beginning directly
anterior to the first pleurodont tooth, producing a
hooked anterior margin of the maxilla. Dorsal
maxillary process broad. Naris ridge complete,
originating ncar the premaxillary/maxillary
suture. terminating bencath the nasal bone.
anterior to the maxillary/prefrontal suture. Narial
basin deep. Maxillary foramina 6-7, on labial
side. Jugal/maxillary suture short, deep.
Acrodont teeth 18-19, quadrilateral, with
well-developed equal antcro and posterocones
half the size of the mesocone. Dorsal maxillary
process slope steep, approximately 60° from the
longitudinal axis of the maxilla,

DENTARY. Deep, stout. Pleurodont teeth 3,
medium-sized. equal. orientated anterolabially.
Acrodont teeth 18, with a slightly developed
anteroconid. Mcckel’s groove broad. beginning
anterior to the last 4-5 acrodont teeth. Mental
foramina 5-6.

REMARKS. Physiguathus shares with
Chelosania a distinct naris ridge. broad dorsal
maxillary process, and a deep, stout dentary, but
difters by being much larger and possessing a
greater number of pleurodont and acrodont teeth.

Pogona Storr, 1982
(Figs 1G-H, 2E, 7B-L, 90)

Specics content: barbata,
millabor, * henrylaywsoni.

vitticeps, minor; mitclielli,

Pogona is a medium-sized to large-sized agamid
genus. Pogona henrylawsoni is the smallest of
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the group. however, it was not available for this
study.

MAXILLA. Pleurodont teeth 2, small to
medium-sized. unequal in small species (minor,
mitchelli,nullabor) with P' orientated
anterolabially to P? equal in large species
(vitticeps,barbata) \\nth ple appromm’ttely the
same size or slightly larger than A'. Acrodont
tecth 11-17. rounded, with conspicuously
rounded cones, Maxillary foramina 3-4, on the
labial side. Mesocone expanded labiolingually.
Dorsal maxillary process steep, approximately
60° from the longitudinal axis of the acrodont
tooth row, narrow superiorly, broad basally.
Jugal/maxillary suture long, deep. Naris ridge
residual. Premaxillary/maxillary suture rounded.
continuous with the premaxilla. Anterior margin
of the maxilla hooked slightly.

DENTARY. Stout, robust, deep in larger species.
Pleurodont teeth 2, small to medium-sized; in
large species small, equal, similar insizeto A'; in
small species medium-sized, orientated
anterolabially for Py and mesolabially tor P,. Py,
Y5 the size of P>. Acrodont tceth 13-20, rounded,
conical in lateral profile. Mental foramina 4-5.

REMARKS. Pogouna shares with the
Crenopliorus reticulutus species group a high and
near vertical dorsal maxillary process, rounded
acrodont dentition, deep posterior margin of the
dentary and small equally sized pleurodont teeth
(in the larger species) but differs by being much
larger (with the possible cxception of Pog.
hewrylawsonid), having broader dorsal maxillary
processes inferiorly, larger and more acrodont
tceth and greater acrodont tooth length to
acrodont tooth number ratio (1.06-1.53 vs.
0.6-0.78).

Rankinia Wells & Wellington, 1985
(Figs 7F, 91)

Species included: R. diemensis, R. adeluidensis, R.
chapmani

Small.

MAXILLA. Pleurodont teeth 2-3, small, equal,
closely set, orientated meso-labially. Acrodont
tecth 11-13, subtriangular, with distinct, equally
sized antero- and posterocones. Mesocone very
large, at least twice the size of the antcro- and
posterocones. Naris ridge reduced. Dorsal
maxillary process narrow, ncar vertical.
Premaxillary/maxillary suture rounded,
continuous with the line of the pleurodont teeth.
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A small diastema occurs dircctly anterior to P'.
Maxillary foramina 3-5. Jugal maxillary suture
long, shallow. Narial foramen at the base of the
dorsal maxillary process.

DENTARY. Long, gracile, with rounded antcrior,
with very small symphysis. Pleurodont teeth 2,
small, spaced, equal, straight, mesolabially
orientatcd. Acrodont teeth 14. subtriangular,
with reduced antero- and posterocones. Mental
foramina 4-5.

REMARKS. Rankinia is most similar to
Bynpanocryptis and the Ctenopliorus reticilatus
species group with its constricted, near vertical
dorsal maxillary process, reduced naris ridge and
small size, but 1t differs from the C. reticulatus
species group by having shallower maxillae and
dentaries and from Tympanocryptis by the lack of
caniniform pleurodont teeth in both the maxilla
and dentary.

Tympanocryptis Peters, 1863
(Figs 7G-K, 9A-D)

Species included: intima, cephalus, “liueata”,
tetraporopliora, parviceps, *unifoviis.

Small.

MAXILLA. Pleurodont tecth 2: P? caniniform
oriented mcsolabially, twice the size of p': I’r
oriented either anterolabial (tetraporophora, in-
tima) or mesolabial (“lineata”, ceplialus). Acro-
donttecth 12-13, mesoconc dominant, with equal
antcro- and posterocones. Premaxillary/
maxillary suture directly anterodorsal of the
pleurodont teeth, high above the tooth row with a
distinct mid-length notch, continuing dorsally,
produced by the hooked anterior margin of the
maxilla. Dorsal maxillary process narrow. Naris
ridge reduced to border the length of the narial
basin. Narial foramen on the labial edge of the
narial basin. Dorsal maxillary process slope near
vertical. Foramina 3-5, on the labial side.
Jugal/maxillary suture long, beginning above the
last 4-5 acrodont teeth.

DENTARY. Short, stout. Pleurodont tecth 2,
closely spaced, anterolabially orientated; Py %4
the size of P, Py large, caniniform. Acrodont
teeth 13-14, subtriangular. with indistinct antero-
and posteroconids. Dental sulcus narrow,
running the entire length of the dentary. Meckel's
groove parallel to dental sulcus. Meckelian
groove narrowed anteriorly, sometimes closed in
1" intima. Mcntal foramina 2-3.
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FIG. 11. Dentary acrodont tooth row length (darl) to
acrodont tooth row count for Australian agamid
genera. Single figures are mean values for monotypic
genera. Range values given for polytypic genera. A,
Moloch; B, Diporiphora; C, Tiwipanocryptis, D,
Rankinia; E, Caimanops; ¥, Ctenophorus pictus; G,
Cteuophorus caudicinctus; H, Ctenophorus
maculatus specices group; I, Ctenophorus reticulatus
species group; J, Auphibohuwus; K, Lophognathus: L,
Ctenophorus cristatus; M, Crenophorus decresii and
Ctenophorus oruatus specics groups combined; N,
Pogona; O, Physignathus: P, Chlawaydosaurus

REMARKS. Tympanovcryptis is easily
distinguished from all other Australian agamids
by the shape of the anterior maxillary margin,
shape of the premaxillary/maxillary suture, very
large caniniform P2 on both maxillary and
dentary and constricted, near vertical dorsal
maxillary process.
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APPENDIX |

SKULL COMPARATIVE MATERIAL LIST

Agama stellio: MNHNT991.4020, Amphibolurus
muricafis; QMIT042, AMR-unregistered, AMR 1480,
Amphibolurus nobbi nobbi; QMI3BTA8. Amphibolurus nobbi
coggeric  SAMRI3162, Amphibolurus norvisii. WAMR
unregisiered, Cafmanops amplibolnroides; WAMR446-4
Calotes critellatus; MNHN 1991.4002, Chelosania brnmnea;

NTRE700, NTR9924. Chlamydosanrus kingii: QMJ3718,
QMI3707, QMI19707, QMJ21929, OMJ47642,
Crenophorns candicineiis; QMI21654, SAMRO3467.
SAMR29492, WAMRRE2712, WAMR47832, WAMR47833,
NTRI1357, NTRI11I5, Crenophorus clavic WAMR71343,
Cienophorus cristatus; SAMR3026, SAMR3029,
SAMR20771. WAMRAY7841, WAMRIO1474. NTR1096.
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NTRY20K. Crenupdiorus doeeresti: AMRY1641, SAMRY3E2,
SAMROIIRS, NTR&WSG Crenopharns femoralis,
WAMRATEAS, Clenophoras fionni; QMI2T4, SAMRY230,
SAMRIGIO5, SAMRI3320, SAMRI3I®YY, NI'RX263,
Crenophoras Jordi; QMISOSAS, QMI22734, Clenophoeis
ssofepiv, (uvenile) OMEISIRY, QMI24N24, SANIRF O3,
SAMRISIITB, SAMRISS17F, NTR2437, NTR341E,
Ctenophorns maculaivs. WAMRII021. Ceenapharns
macttlosis: SAMR unregistered N 2, Crenophorus nuchabs;
QOMITNE, SAMR7304, SAMR7309. WANRIRTA,
WAMRATEZT, WAMRE2656, WAMRI 12073, NTRI8496,
NTRISRIO, NTRI(H47. NTR3IISAL, Cronophoites aruas;
WAMRMOT3, Crenaphores pretus QMIAROTS SAMRT41,
SAMRSEIS2, SANIRIAITI. SANIRIO24Y, SAMRIAS6L.
WAMRG0973, NTRIT42R, NTRI1KA9T. Crenophorys
voetfenloras, SAMR2O232 WAMRATSIS, 93129,
Diporiphora albilubris, NTRI2320NTRUOT, Dipariphons
austialis; QMI44926, QMI20007, Ilqrm//lhn/u hennerh,
NTRY400, NTRI2SAN. Dipuriphorcy hilinevaa; QMITTTAY,
QMII49206. Diporiphara lallice, NTR2ZRG NTRIS 14
[)l[?()lf[’[lc)ld magi; NTRIES, NTR22619. Dipuriphore
winmiched, NYRTTII3 NTRISUY. Gunecepllis pruandis
WAMRAOSEA, UNMZRITOIRY [hdrosmrns pustidatns,
LNMMMZRIZEOS0, UMMZRIRBOIR, Hvpsilurus bovdit,

OMJIT7799, ONMIIO02, Hiepsiberos spavipes, QMLIS330.
ONLI42424, OMI45 306, Luphoynulhus wélheagi; QMI39042,
NTRIZIOG, NTRIZG0D, Inphng-lmlhus fougirosiris,
OMIOI729, NTRISZ48, NTRII570, NTR10867.
Lophoynallias dempnratis; QNMIA6373, NTRO6 184,
NTR22947, Moloch hoveidus; ONI1492, SANIR22514,
Phesignachis cocincmus: MNHN1991,4250-60,
Plivsignethney Iesircuriic. QRS9 ONI2067 1, QMI3KI0K,
OMI438IL QMIHA7973. Pogona barbuda: QMIT32,
ONJ23950, OMITU70, QMAATATT. OMIST7290, Pogona
miner, NTRITI2Y, SAMRSINT. SAMRIISST, Pogona
mitchelli, NTR1I0S76, NTRI1330, Pogang anlluline,
SAMRIS3ESI,

Pugoua vigiceps, QMI3TL08, OMIRTIST. Rankinia
ondeluidensiv, WAMRINY, Rankinig dicmensis:
AMRT70T41, WAMRNSIO, Nwmpnnocrypris cophalus;
QMIZIASY, NTRIGTOT. NTRI6TON, Nwpunocivptis intima:
QMJIATERD, SAMRI44Z2, SAMRISI2ZI Tympanveryptis
fineanr, QMISGDA, NTRI8746, NTR23209, Tynmpanocryplis
rerraporopinra; QNI3A380. SAMRI63DY, {romastyy
acauthinpra: MNTIN 1991 4205-57.

APPENDIX 2

Kev 1o modern Australion agamid gencra
wstng the maxilla.

I Narisridgepresent .. . ... 2
Nuvie ridge absent onesidunt R 3
2 Narssdgecompletedor nearcomplele) . . .0 o0 0 4
WNaris ridee ends posterior to the naria | basin, o the dorsal
maxillary process - . . .
Nuu:,lnlgLledcrslmrmlh.mn T ¢
3 Duorsalbwianillaey processbroad 00 L L L Hypsiluries
Dorsal maxillary process consticied supernorly wnd
beoadwleriorly . .. .0 0oL e T
4 One pleuradont towth sind i broad dosal imasilliry provess
....................... Cheltosania
Twaurusually three plearodontteeth .~ ... 0§

5. One, farge, canniforn pledrodont looth . .

.. . Crenophoeos pictus oy Crenophoruy e Wleseens
Twi, L[]thl large. plevradontteeth o . 0
Creqoplorus ornatns, Iwwplrm s decne sii,
Lwnnp/m; uy coudicing s awnd Crenophoray seutlutng
SP. gronps,
Two, cqual amall, 10 wediuni-sized plearodan
teeth. , .. .. o Clenophovits maculaimsy sp. growp
I'hree.spaced. TLLLl’l\t.d plevradontiesth. 00 L
. Laphogaathny Inngmwn iy
1w, Lqml|)lunudonlieuh o oY
Twa, unequally sized pleurodon teeth wllh he -Lumd
canimiform, with a disnct notch anterodorsal 1o P
: ‘ o Woenpranen s ypiis
7. One. byrze. caninilorm ooth, | Diparipharaspgroop |
Twa, P~ leastiwiee the size of 1Y

Twa, P approsimately *oovequal o P _ L 12
Three large plewredontieeth . dwphibolurus novvisi

Ko Acrodont feeth orientsted paraltel o the loagitudingl axis
ol'the maxilla, o . Physivuatins

Acrodont 1eeth orieniated Im;,uallv a A]!prﬂ\lln'lulv LN

fram verticalaxisofmaxilla .~ . . Maloch
&, NurtaUlosmmen ondorsal naxillary process, .. .. 1]
Nurial Taramen within narial basin. Very long
jugalzmoxillary sutare, 0oL Runkimia

10, Premaxillary/maxillary suture distinetly ornate,
xl-.zmmul-\'hupcd, Tutal nl;-xilluwy Tength Tess than 18mm
- Cofmanops

PlL‘ﬂld\lll|r\'/m.l\l||.ll vosuture \nnple. rounded suiure,
Total masillary length greater tin 30mm
ce . - Cllunndlusanins

F'runmllawfm.]\nll‘nv suture slmplc rounded suture.
Total md\!“dl’\ lengthlessthun 1Smpr .
....... e quup/nuagmup’
11 Acredont teeth with mundul crowns, with egually sized
antero-amd |1u~1\.mumu e
. Clenaphorus /t-'fl( athafus species group

Amodum leelh with mesacune domipant. with towh
crowns notdistinetly rounded . Crenaphorus cristams

12 Acrodont leethquadndaterad, 0 o000 L0 13
Actodantteeth with rounded crowns, with equally sized
antero-and posierovanes. . . ... L. Prgoua

fonly applicable if dentary dentition is known)
13 Anteroconid distinet, posteroconid redneed or ubsent
e Loplioguathis
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